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Abstract. —Two Fortran iv computer programs were developed to facilitate reduction of mete-
orologic data from iri-igated and nonirrigated plots at Provo, Utah. The first program compiles
and tabulates daily, monthly, and jearly summaries of precipitation as rain and/or snow, snowfall,
total snow cover, soil moisture, dew, lelative humidity, potential evaporation, cloud cover, and
wind. Temperature values are tabulated for measurements taken in a standard weather shelter. 5

cm beneath soil surface under grass cover, at soil surface under grass cover, and on bare ground.
The second program enables complete computerized (Calcomp) construction, labeling, and graph-

ing of 10 different meteorologic measurements and 3 calculated comparisons of temperature means.
Advantages of the first computer program relate generally to that obviously noticeable with

any computerized tabulation. Those of the second j)rogram relate more specifically to the greatly
reduced cost of computerized graphs compared with those produced manually, as well as to the
marked reduction of eirors compared with the number frequently associated with the usual tedious
and laborious plotting of voluminous weather data.

Meteorologic data collected for the year demonstrated the beneficial effect of irrigation in the
creation of microenvironmenfs for living organisms.

Introduction

A comparison of meteorologic measure-
ments fromi irrigated and nonirrigated
plots in Provo, Utah, for 1970 through
1972 was published recently by Andersen,
Wright, and Fox (1974). Included in their

report was a detailed description of the

study area, instrumentation employed,
method of handling meteorologic clata,

and a series of manually rej^roduced

graphs depicting the results for those three
years. The current report is designed as

a companion article to the one referred

to above. It extends the meteorologic
measurements through 1973 for an ad-

jacently located plot watered via sprink-

ling as opposed to flood irrigation used
in the previous project. Furthermore, it

emphasizes those changes that have been
incorporated to enable the graphing of 10
different meteorologic measurements and
3 comparisons of calculated means by a

Calcomp plotter.

The importance of irrigation in creating
optimum microenvironments for biolog-

ical organisms has been substantiated for

such invertebrates as mosquitoes (Rainy
and Hess, 1967; Reeves and Hammon,
1962), snails (World Health Organization,
1950), and nematode larvae (Furman,
1944; Honess and Bergstrom, 1966; Fox,
Andersen, and Hoopes, 1970; and Wright
and Andersen, 1972). The importance
was elaborated upon further by Andersen
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^Eyring Researcli Institute, Provo, Utali.

et al. (1974) and, thus, will not be dis-

cussed here.

Description of Experimental Plot

The experimental plot measured 10 x
30 m and was located at the Brigham
Young LTniversity Animal Science Farm,
Provo, Utah, adjacent to the plot used in

the study by Andersen et al. (1974). The
coordinates of the station site, elevation,

description of vegetative cover, soil type
and drainage, instrumentation, and meth-
od of collecting data were the same as re-

ported earlier. The plot was divided into

an irrigated and a nonirrigated section

separated by an elevated dike. Addition-
al diking, a])roximately 8 in (20 cm)
high, was also placed around the upper
border and sides of the plot to prevent any
flood irrigation waters from entering the

experimental area. Beginning in May
the irrigated portion was sprinkled each
Monday with a total of 1 in (2.5 cm) of

water as measured in the rain gauge. This
was applied at an approximate rate of 0.5

in/hr. In June the amount was in-

creased to 1.5 in (3.25 cm) and in July
to 2 in (5.0 cm). The amounts were re-

versed for August, September, and Oc-
tober, after which time sprinkling ceased.

This regimen for 1973 added a total of 39
in (97.5 cm) of water to the irrigated plot

over the six month period.

203
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Descriptions of Programs

Two FORTRAN IV programs, one for

data tabulation and a second for Calcomp
graphing, were developed for this project.

Figure 1 outlines the collation and hand-

ling of meteorological data and Figures 2

and 3 illustrate flow charts for the data

tabulation and Calcomp graphing pro-

grams respectively. All meteorologic data

for the year were entered on specially de-

signed worksheets (Figs. 4 and 6), key-

punched on 80-column IBM cards, and
handled as diagrammed. All mensural
data not already in the metric system
were so transposed by appropriate con-

ifii

WEATHERSTATION

version formulae. Also, the printing of

all negative or zero values was suppressed

whenever such data were not meaningful.
The first program compiles and tab-

idates daily, monthly, and yearly sum-
maries of all meteorologic data collected.

Tables 1, 2, and 3 are sample printouts of

one month's data (May 1973), and Tables
4 and 5 are the two-page annual sum-
mary sheets.

The second program developed for the

project enables complete computerized

PRINT MONTHLY
HEADING
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plotting of 10 different meteorolocric

measurements and 3 calculated mean tem-
perature comparisons. Each deck of ]iro-

gram data for any one year must be ])re-

ceded by a control card identifying the
year and number of days in that year.

Also included on the control card for the
Calcomp plotting program is a list of

identifying nmubers which permit selec-

tion of desired gra])hs for that year. These
graphs are then comjileted sequentially as

selected.

Figures 6 through 18 depict comj5uter-
ized reproduction of 10 different metero-
logic measurements taken during 1973

and 3 calculated comparisons of means
as indicated on each individual legend.
Table 6 gives information for the 1973
data regarding the a]:)proximate run times
and current costs for the IBM 360/65 in-

stallation at Brigham Young University.
The complete printout of all daily,

monthly, and yearly data is available
uj)on request for the cost of reproduction.
Both com])uter j)rograms are printed here-
in (Appendix) for researchers who might
find sections or subroutines applicable to

their specific needs in meteorolog\- or
biology.

Regarfling specific handling of meteoro-

(
BEGIN j

READCONTROL
CARDS

POSITION TO
YEAR'S DATA

READYEARLY

DATA

BRANCHTO

DESIREDGRAPH
NUMBER

INCREMENTTO

NEXTGRAPH
NUMBER

>rl3

SCALE
DATA

DRAWAXES8
LABEL

MOfvTTHS

DRAWAXES8
LABEL

MONTHS
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a UNITS
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8 UNITS

PLOTDATA

I i i i i

PLOT DATA

Fig. 3. Flow chart for the Calcomp plotting program.
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Table 1. Sample monthly summary of measurements on precipitation, soil moisture, relative

umiditv. potential evapoiation, cloud cover, and wind —May 1071

PRECIPITATION (f SOIL MOISTURE

0.3 0.3

PERCENT DEfc

TOTALS

MEANS

EXTREMES
HIGH

L28.6 23

TE Cf IRRIGATION (MAY THROUGHOCTOBER!

Table 2. Sample monthly summary of temperatures measured from a standard weather shelter

and at 5 cm beneath soil surface under grass cover —May 1973.

•EATHEP SHfl

THERMOMETEf

FEMPEBATUReS

HYGPOTHERMOGRAPH

L SURFACE

NON-IRRIGATfD

MAX. MIN. M

12.0
17.

T

11. 5
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Table 3. Sample monthly summary of temperatures measured from a standard weather shelter,

at soil surface under grass cover, and on bare soil surface —May 1973.

SOIL SURF4CE UNDER GRASS COVER 8«RE SOIL SURFS

THERMOMETER IRRIGATED NON-IRRIGATED

X. HI
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MONTH. YEAR METEOROLOGICDATA PARASITOLOGY

Table 5

beneath soil

1973.

Yearly summary of temperatures measured i

surface under grass cover, at soil surface undt

HELTEP TEMPEPATURES

HYGPCTHEBMOGRAPh

JANUARV
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PRECIPITATION and SOIL MOISTURE
PRDVD, UTOH, 1973

I A LlfaUhLJ, jUU
15 1 :5

H /I t I I -Mil li
15 1 !?> 1 15 a

FEpruflffT npwcn
. prr^iL rwr juwe

,
jult wjcust sEnEweEw, octopew

,
wovEr^pew pecEWBEr

SNOWCOVER
PROVO. LiTBH. 1973

250-

225-]

cco-j

©

^.. infi

6 ^

!H

lA

M

IN3

JHNUflflY FEBRURRY HflRCH ^ flFRlL .
^»Y jUnF .

JULY , PJJGOST ^ SFPTEMBCR DCTQBEfl .
NOVEMBER

. DFCgUBFR

I

RELATIVE HUMIDITY IN WEATHERSHELTER

JHNUfWY FEBRUflRY , MARCH fiPRlL JUNE . JULY , BUGUST , SEPTEMBER. JHOBER . NOVEMBER, DECEMBER
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jUNf , Mir , AUGUST . SLPieMPeR. OCTOBgB . NPYEM6FH . DCCEMeew

ffwusT , scrTEfipEn, ocToeE^ , wovEnoEff , oEcempeh

TOTAL WIND 1 METER ffiOVE GROUND
PSDVO. U7PH, 1913

E 160.

i
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TEMPERATUREIN WEATHER SHELTER
PRDVD. UTftH. 1973
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S Cfl DEEP IN SOIL UNPEB id CM DPflSS UIVFR
ON IRHIOPTFD AND NDN-IBR lOflTED TLOTS

rrOVO. UTRH. 1973
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logic iiiforniatioii from the i)asture plots

as well as certain calculations and con-

versions b}' the computer, the following

clarifications may be warranted. All

measurements of precipitation as rain are

measured and entered in fractions of

inches and then converted before tabu-

lation into millimeter units. New snow
and total snow cover are similarly han-
dled. Precipitation as snow is calculated

as one-tenth that of total snowfall for any
one day. Soil moisture samples were de-

termined as described previously by An-
dersen et al. (1974), with the exception
that two samples were taken each week
from the irrigated plot —one just prior

to sprinkling of the plot and the second
24 hr later. Only one weekly sample
was taken from the nonirrigated plot. The
weight in grams of each sample was en-

tered as an original wet weight and then
as a dry weight determined after 24 hr
storage at 105 C.

Programmed formulae calculated the

percent soil moisture by dividing the dif-

ference in the wet and dr}- weight for each
sample by the dry weight value. This per-

cent was then printed on the first print-

out page for each of the six months that

irrigation was used. The presence or ab-

sence of dew on each plot was noted for

each morning during those six months
and recorded as a " + " when present.

Irrigation by sprinkling was performed
each Monday during the six-month period
and also indicated with a " + " on the ap-

propriate dates.

Relative humidity (RH) maxima and
minima, as well as the total number of

hours each day at which 98-100 percent
RH occurred, were entered and printed

out directly. The e\aj)orating pan on the

instnnnent that measured potential evap-

oration was filled each morning, and the

daily water loss noted for the following

24 hr was entered in mmand also printed

out directly. Since evaporation could not

be read in freezing weather, the measure-
ment was taken only during May through
October, those same months during which
the (^ne plot was irrigated. A difficulty

ensued whenever rain occurred because
the e\aporating pan held only 20 nun of

water and refilled partially or completely

on any day during which rain fell. Thus,
any potential evaporation which may ha^e
occurred on such days was invariably ne-

gated to some degree by the rain that col-

lected in the evaporating pan. Neverthe-
less, the recording evaporimeter used in

the study gave a much more accurate re-

flection of the potential evaporation with
its shallow pan (20 mm) than do the

large evaporation tanks used by the U.S.

Weather Bureau. In those tanks the

water level is frequently 4-6 in (10-15

cm) below the ujiper rim of the pan and
hence protected markedly from the evapo-

rating effect of wind currents.

Any evaluation of daily cloud cover was
determined visually each morning and
recorded in tenths. The evaluation indi-

cated the approximate portion of the sky
that was covered sufficiently with clouds

to cast a shadow at the time the instru-

ments were read. It was thus the most
subjective of all measurements taken but,

nevertheless, provided some estimation of

cloud cover in this region. Wind totals

were entered in mile units read from the

anemometer dial each day, calculated as

the difference from the value of the pre-
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ceding day, and converted and printed

out as kilometers. The final daily wind
total for any preceding year is listed as a

starting value and included on the control

card for the main program.
Maximum and minimimi temperatures

monitored from a standard weather shel-

ter, from 5 cm beneath soil surface under
grass cover, from soil surface under grass

cover, or from bare ground were recorded,

converted to Celsius if not already in those

units, and ])rinted onto the second and
third sheets for each month's data. Means
and extremes for all values were stored

for eventual calculation of totals and grand
means for the annual smnmary pages.

Daily maximum and minimimi tem-
peratures were measured in the weather
shelter by mercury- and alcohol-filled

thermometers as well as by a standard
hygrothermograph. Differences noted in

the recorded temperatures relate mainly
to the longer time lag required by the bi-

metallic sensor within the thermograph
unit.

Discussion

The main objective of this paper was
to present the computer programs devel-

oped for our research on the effect of

irrigation on pasture microenvironments.
These programs have proved extremely
satisfactory to us, and hopefully some
sections or subroutines will be of value
to others engaged in related research pro-

jects. Mitchell and Andersen (1969) re-

ported on a computer program, deAoloped
at the Uni\ersity of Illinois at Urbana,
for handling meteorologic data collected

from grass plots. Certain similarities exist

between that program and the one re-

ported here, since the choice of meteoro-
logic instruments and the overall research
projects at the two institutions were
closely correlated. The program at Illi-

nois, however, was designed to handle
some additional measurements not taken
in the current study, such as solar radi-

ation. The Illinois study also gave em-
phasis to conversion data for a series of

soil-moisture and soil-temperature mea-
surements obtained through moisture-cell

leads (wafers) and built-in thermistor
units. The programs developed at BYU
use data on soil moisture only from simj)-

lified gravimetric measurements but in-

clude the techniques designed for Cal-
comp graphing as well. The advantage

of this plotting program is not only in the

funds saved through not having to man-
ually plot, trace, and label all such graphs
but more particularly in the marked re-

duction of errors that invariably accom-
l)an3" the tedious and laborious tasks en-

countered in manually plotting daily

weather data.

The impact of irrigation on the moisture
and temperature profiles in central Utah
during 1973 was essentially the same as

that reported for 1970-72 by Andersen
et al. (1974). Grand mean temperatures
for 5 cm beneath soil surface under grass

cover, at soil surface under grass cover,

or on bare soil surface were consistently

lower on the irrigated plot than on the

nonirrigated area. These temperature dif-

ferences were most apparent during the

warm summer months when irrigation is

connnonly employed throughout the re-

gion. In July, for example, the month
during v.hich most yearly maxima were
recorded, the average monthly maximum
temperatures measured 5 cm beneath
soil surface under grass cover on irrigated

and nonirrigated plots differed by 6.4 C,

by 15.2 C for those measured at soil sur-

face under grass cover, and by 17.9 C on
bare ground. During the six months when
no irrigation occurred, the differences

were not so apparent; hence the grand
means for the year do not give an ac-

curate reflection of these temperature
ranges for the irrigation season.

The contrast between soil moisture
measurements in the two plots was read-

ily apparent for the six months during
|

which soil samples were gravimetrically

analyzed for moisture content. The grand
mean for the percent soil moisture for that

period was 22.7 percent for the samples
removed from the irrigated section and 9.4

percent for those from the nonirrigated

area.

Other meteorologic measurements which
were taken, such as the precipitation pat-

tern for rain or snow, relative humidity,
]iotential evaporation, and wind, were
monitored for both sections combined, '

since the instruments used could not de-

tect flifferences from microenvironments.
The general pattern of these values was
similar to that recorded for pre\'ious years.

The collective data for 1973 emphasize
the marked beneficial impact of irrigation

in creating favorable microenvironments
for Ha inij; organisms.
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Appendix

* weather data analysis, part i

* DEVELOPED BY FERRON ANDERSON, BYU
* PROGRAMMEDBY PAUL ROSS ROPER, ER

I

4<

^L'^^if^m************************ ************************* *^L^:t ******

INTEGER NDAYS, DAY,
CLCV, WIND,

OYR, OEWl, IRRG, DEW2, HHUM, LHUM, T

OLOW, S2(26,5), M0N(12), HOLD, MONTH

REAL

•MARC ,

•OCTO' ,

'L ',

•0 ME*

,

SNOW,

•APR I

•NOVF
3*«
8*«
SNCV, MOSI, MOSN, PEVP,

Sl(26,8), S3(13,24),

•MAY '

•DECE'
•ST '

•R "

'JUNE'
'GRAN'
•EMBE'
3*' •

CCMMON

THRS(35)

'JANU', 'FEBR
•AUGU*. 'SEPT
•UARY', 'H
•MBER'f 'MBER
TPRE, RAIN, PRSN
IRDW, NIWW, NIDW, T(34,16)
PAGE2(34,12). PAGE3(34,15)
NOAYS, 0AY(3l», DYR(3l), TPRE(35), RAIN(35), PRS

k SN0W(35), SNCV(35>, M0SI(35), 0EW1(32), IRRG(32)
) M0SN(351, DEW2I32), HHUM(35), LHUM(35)
: PEVP(35), CLCV(35), WIN0(35)
DATA S1,S2,S3 /208*0.0, 130*0, 312*0.0/
TAPE ID
DATA ITAPE /5/
CENT(X) = (X-32.0)*5. 0/9.0

REWIND ITAPE

LOOK FOR CORRECTYEAR

1 REAO<5,200,END=999» NYEAR
2 READ( ITAPE, 200, END=999I lYEAR,

IFdYEAR.EQ.NYEARI GO TO 4
DO 3 I=l,IOAYS
READ! ITAPE,200,END=999)

3 CONTINUE
GO TO 2

HRS,
(13,31/
•JULY' ,

•ARY ',

'BER ',

'AN •/

IRWW,

IDAYS, MON, OLDW

PROCESSDATA PAGE BY PAGE

4 DO 900 11=1,12
CALL HEAD ( I YEAR , II , 1 , MONTH)
NOAYS = MON( II I

WRITE PAGE 1 HEADING

WRITE(6,120I
DO 10 1=1, NOAYS
READ( ITAPE, 20H DAYd), DYR ( I ) , RAIN(I), SNOW(I), SNCVM), IRWW,

A IRDW, OEWKI), IRRG(I), NIWW, NIDW, 0EW2<1).
B HHUMdJ, LHUM(I), THRS(I), PEVP(I), CLCV(I),
C WINO(I), (T( I ,J),J=1, 16)

PRSN( I ) = SNOWd) 0. I

TPRE( I) = RAIN( I) PRSN( I

)

IF(OLOW.GT.WINDd)) OLDW = OLDW - 1000
HOLD = WINDd )

WIND(U = (WIND(I) - OLDW) * 1.6093 0.5
OLDW = HOLD
MOSId) = 0.0
MOSN( I) = 0.0
IFdRWW.NE.0.0) MOSKI) = dPWW- IRDW) * 100 / IRDW
IF(NIWW.NE.O.O) MOSN(I) = (NIWW - NIDW) 100 / NIOW
CALL PRINTL (1,11)

= CENT(T(I,l))
= CENT(T(I,2) )

= CFNT(Td,3) )

= CENTITd ,4) )

= T( 1,5)
= T( 1,6)
= T( I, ID

PAGE2d ,1)
PAGE2( 1,2)
PAGE2( 1,4)
PAGE2d,5)
PAGE2d,7)
PAGE2( 1,8)
PAGE2( I. 10)
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0080
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S1(K,7)
Sl(K,8)

50 S2(K,5)
S2(K,1)
S2(K,2)
S2(K,3)
S2(K,4)

MOSNOUJ)
PEVPOUJ)
WINO( 31+J)
HHUM(33)
LHUM(33)
THRS(33)
CLCV(33)

DO 51 J = l, 12
S3( II , J) = PAGE2(32,JJ

51 S3(II,J«-12) = PAGE3(32,J*3)
900 CONTINUE

YEARLY SUMMARYPAGE

00 54 J=l,8
S1(25,J) = 0.0
Sl(26,J) = 0.0
DO 53 1=1,12
IF(J.LT.6) GO TO 52
IF ( I .LT.5.nP. I .GT. rj) GO IP 53

52 Sl(25,J) = SI<25,J) Sl(I*?-l,JI
Sl(26, J)SI(26, J)

53 CONTINUE
Sl(26, J) = Sl(26,J )

IF(J.GT.5) 51(26, J)
5^ CONTINUE

m 56 J=l,

5

S2(25,J» = n

S2(26, J) =

DO 55 1 = 1, 12

S2(25,J) = S2(25,J)
55 52(26, J) = 52(26, J)
56 52(26, JJ = S2(26, J )

00 58 J=l,24
S3( 13, J) = 0.0
00 57 1 = 1, 12

57 53( 13, J) = S3( 13, J)
5a 53(13, J) = S3( 13, J)

WPITE(6,160) TYtiP,
WRITE (6,161)

Sl< 1*2, J)

12,0
51(26, J)

S2( 1*2-1, J)

S2( 1*2, J)

12.0

53( I , Jl

12.

C

*JRITE SUMMARYPAGE

DO 61 1=1, 12
K = I * 2 - 1

L = K « I

IF( I.LT.5.0R. I .GT. 10) GO TO 60
WRITE(6,162) (MONTHd, J), J=l,3) , ( 5 1 ( K , J ) , J = 1 , 5 ) , S 1 ( K , 8 ) , 52(K,5)

A (S1(L,J), J = l,7) , {S2(L,J ) ,J=l ,3) , 51{L,8), 52(L,4),
B S2(L,5)
GOTO 6 1

60 WRITE(6,163) ( MONTH ( I , J ) , J = I , 3 ) , ( 5 1 ( K , J ) , J= 1 , 5 ) , 52 ( K , 5 ) ,

^ (S1(L,J), J = l ,5) , (S2( L,J) ,J=1,5)
61 CONTINUE

WRITE (6,16<.) (Sl(25,J)
A

J=l,5)
( S1(26,J) , J=l ,7)

,

( 52(26, J) ,J=4,5)

51(25,8) , S2(25,5) ,

(S2(26,J), J=l,3) , 51(26,8)

WRITE(6,165) TYEAR, lYEAR
WRITE(6,166)
k^RITc(6,167) ( (MONTHd,J) , J=l,3) , ( S3 ( I ,K ) , K= 1 , 1 2 ) , 1=1,13)
WRITE (6,168}
WRITE(6,167) ( (MONTHd,J), J=l,3) , ( S3 ( I ,K ) , K= 1 3 , 24) , 1 = 1,13)
WRTTE(6,169)
GOTO 1

999 STOP
120 FORMATCO',T23, 'PRECIPITATION ( MM) • , T65 , • SOIL MOI STURE• , T 90 ,

A 'RFLATIVE' ,/,T7, 'DAY* ,T90, 'HUMIDITY MRS OF P0T',5X
Pi 'CLOUD' ,/,T7, 'OF TOTAL R A IN •

, 3( 4X , ' SNOW' ) , T60 ,

C 'IRRIGATED' ,T76,'N0N-IRR!G' ,T102, '98-100 EVAP',4X,
D "COVER V/IND',/,' 04Y YEAR • , 3 ( 4X , • PREC• ) , • FALL«,4X,
E 'COVeR* ,5X, 'PERCENT DEW IRR* PERCENT DEW MAX MIN',4X,
F 'REL-HUM (MM) (0-10) (KM)',//)
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0147 121 FOP.MAK '-TOTALS • , 5F 8 . 1 , F U . 1 , 2 I 4, F I 0. 1 , I 4, T I .J9, F8. I , 7X , I 8)

H48 122 FORMAK'OMEANS ' , 5f 8. I , F I I . 1 , T73 , F 8. 1 , T8 8, 2 I 5 . I 8 , F 1 1 . 1 , I 7, I 8 , / ,

A 'OEXTRFMES ',/,
8 • HIGH' ,5F8.l,Fll. l,T73,F8.l,T88,2I5, I8,F ll.l ,1 7, I 8,/,
C • LOW ' ,5F8.1,F 11. l,T73,F8. 1, T88,2IDt I8,Fll. 1 ,1 7, I 8,/,

-* DATE CF IRRIGATION (MAY THROUGHOCTOBER)')
n49 123 FQRMAK'-TOTALS ' , 5F 8 . I , T 124 , I 8 )

0150 124 FQRMATCOMEANS ' , 5F 8 . I , T88 , 2 I 5 , I 8, 1 IX, I 7 , 1 8 , / , • OEXTR EMES• , / ,

A • HIGH', 5Fd. l,T88,2I5, 18, IIX, 17,18,/

,

R • LOW ' ,5P8.1, T88, 215, 18, IIX, 17,18,/, •-* DATE OF ',

C 'IRRIGATION (MAY THROUGHOCTOBFR)')
0151 130 FnRMAT( 31X, 'WEATHEP SHELTER TEMPERATURES', 32X,'5 CM BENE

AATH SOIL SURFACE' ,// ,9X,'nAY' , 13X,

'

THERMOMETER', 16X , • HYGROTHERMOG"
PAPH',16X,'IRPIG4TED',18X, 'NON-I RR 1 GAT EO' , / , 9X ,

• OF • , / , 5X

,

C 'DAY YEAR ' ,4( 8X, MAX. MIN. MEAN '),/) .

D152 131 FORMAT ( 5X , A 2 . 2X , A3 , 4 ( 5X , 3F8 . 1 ) )

0153 132 FOPMATJ'- MEANS • , 4( 5X , 3Fe . I ) , /
,

' EXTREMES',/,
A 8X, 'HIGH' , 4( 5X,2F3. 1,4X,A4) ,/, 8X, 'LOW • ,4 ( bX , 2F8 . 1 , 4X , A4 )

,

B /,'- ALL TEMPERATURESIN DEGREES CELSIUS')
0154 140 FOFMAK16X , 'WEATHER SHELTER ' , 1 5X, ' SOI L SURFACE UNDER GRASS COVER',

A 27X,'BARE SOIL SURFACE* , // ,5X , • DAY' , I OX , ' THERMOMETPR ' , 4X,
fl 2(11X,'IRRIGATEO',14X,'NON-IPRIGATFD',3X),/,5X,'OF',/,
C ' DAY YEAR' ,6X, 'MAX. MIN. MEAN' , 4 ( 7X ,

' MAX. MIN. MEAN'),/)
3155 141 FORMAT ( IX , A2 . 2X , A3 , 5 ( 4X , 3F7. I ) )

C156 142 FGRMAT( '-MEANS • , 5 ( 4X , 3F 7. I ) , / ,
' OEXTREMES

' , / i
' HIGH',

A 5(4X,2F7. 1,3X,A4} ,/,' LOW • , 5( 4 X , 2F 7 . 1 , 3X , A4 ) , /

,

B '-ALL TEMPERATURESIN DEGREESCELSIUS")
0157 IfaO FORMAT('l ',14,' SUMMARY- PR E CI P I TA T ION ' , 95X ,

' P ART 1',///,51X,
A 14,' SUMMARYOF METEURQLOGIC AT A • , / , 55 X ,

• BYU PARASITOLOGYSTATI
BON' ,/ ,61X,'PR0V0, UTAH',//)

0158 161 FORMAK32X, 'PRECIPITATICN ( KM) • , T66 , ' SOI L MOI STURE* ,T84 ,

A •RELATIVE',/,T6 8,'(PERCENT)',T84,'HUMIDITY',T9 7,

B 'MRS OF POT CLOUD' ,/,24X, 'TOTAL RAIN',
C 3( • SNOW' ) ,T97, '98-100 EVAP COVER UIN0',/,3X,

'MONTH' ,16X,3('PREC '),'FALL COVER IRRG ',

E 'NON-IRRG MAX MIN REL HUM (MM) (O-IO) (KM)')
0159 lf>2 FORMATCO ' , 3 A4 , ' T HTAL '

f 5F 8. I , 5( 6X , ' --
• ) , F 8. I ,oX ,

• --
' , I 8 , / ,

A 15X,'MEAN ' ,7F8. I, 3I8,F8.1,2I8)
0160 163 FORMAT('0 ' , 3A4 ,

• TOTAL
' , 5F8 . I , 5( 6X , ' --

• ) , 6X, ND '
, 6X, ' --

' , I 8 , / ,

A 15X,'MEAN • , 5F6. 1,2(6X,'ND' ) ,318,6X,«ND' ,218)
0161 164 FORMATI'- YEARLY TOTAL ' , 5F 8. I ,5 ( 6X ,

' —•), F 8. 1
, ' *' , 5X , ' --

'

,

A l8,/,'0 GRAND MEAN • , 5F 8 . 1 , I X ,2 ( F 7 . 1
, ' *

' ) , I 7, 21 8

,

3 F8. l,'*', 17, 18,/,'- ND = NOT DETERMINED',/,' * CALCULATE
CD 1 MAY THROUGH31 OCTOBERONLY')

0162 165 FORMAT('l ',14,' SUMMARY- TE MPERATURES• , 95X ,
• P ART 2',///,5lX,

A 14, • SUMMARYOF METEOPOLOGIC AT A • , / , 55X ,
' BYU PARASITOLOGY STATIC

BN* ,/ ,61X,' PPOVO, UTAH',//)
0163 166 FORMAT!34X, 'WEATHER SHELTER TEMPERATURES', 32X,'5 CM BENE

AATH SOIL SURFACE',//,28X,'THERMnMETFR',16X, 'HYGR CTHERMOGRAP H' , 16X,
B' IRRIGATED' ,18X, 'NON-IRRIGATED' ,/, '0 MONTH' , 8 X , 4 ( 8X, ' MAX. MIN.
C MEAN '

) ,/)
J164 167 FORMAT (12(' ' , 3A4 , 4 ( 5X , 3F 8 . I ) / ) , • • , 3 A4 , 4( 5X , 3FS . 1 ) , //

)

0165 168 FORMAT( '-' ,32X,' SOI L SURFACE UNDFR GRASS C OVER', 34X ,' BARE SOIL SUR
AF ACE ',//, I IX, 2( 18X ,' IRRIGATED' , 18X, ' NON- I RR IGAT ED ' ),/,'0 MONTH',
B 7X,4(9X, 'MAX. MIN. MEAN'),/)

0166 169 FORMAK'- ALL TEMPERATURESIN DEGREES CEL S lUS • , / , ' I ' )

U67 200 F0PMAT(20I4)
01^8 201 F0RMAT(A2,A3,F3.2,4F3. l,2Al,2F3.1,Al,2I3,I2,F3.l,I2,I3,

A /,5X,16F3.0)
169 END

JOOl SUBROUTINE HEAD ( 1 YEAR , M, I PG, MONTH

)

C

C WRITE A HEADING AND PAGE NUMBERFOR EACH MONTH
C

0002 INTEGER NOAYS, LAY, DYR, OEWl, IRRG, DEW2, HHUM, LHUM, THRS,
A CLCV, WIND, LINE(IO), LINl(2), LIN2(2). M0NTH(13,3)

C003 RE»L TPRE, RAIN, PRSN, SNOW, SNCV, MCS I , MOSN, PEVP

0004 roMMnN NDAYS, DAY(31), DYR(31), TPRE(35), RAIN(35), P«SN(35),
A SNOH(35), SNCV(35), MnSI(35), 0EW1(32), IRRG(32),
8 MOSN(35), DEW2(32), HHUM(35), LHUM(35), THRS(35),
C PEVP(35), CLCV(35). WIND(35)
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WRITE(6,100) (MONTH(M,I ) ,1=1,3) , lYEAR,
\ lYEAR
RETURN

IPG, {MONTH(M, I ) , 1= 1,3),

ENTRY PRINTL (1,11)

PRINTL FORMATS DAILY DATA FOR PRINTING
INCLUDES SCALING AND SUPPRESSING ZERO RESULTS

CALL ALPHA (TPRE(I), LINE(1», 25.4)
CALL ALPHA (RAIN(I), L I NE ( 3 > , 25.'*)
CALL ALPHA (PRSN(!), LINE(5), 25.4)
CALL ALPHA (SNOW(I), L ! NF ( 7 ) , 25.4)
CALL ALPHA <SNCV(I), L I NE ( 9 ) , 25.4)
CALL ALPHA (MOSKI), LINl(l), l.O)
CALL ALPHA (HnSN<I), LIN2(l), l.O)
IF( II .LT.5.0R. II.GT.IO) GOTO 2
I«RITE(6,101) DAY(I), DYR(I), LINE, LINI, DEWKI), IRRG(I),

A LIN2, DEW2(I), HHUM( I) , L HUM{ I) , THRSd), PEVP(I),
3 CLCVI I ) , KIN0( I J

RETURN
2 WPITE(6,I02) DAY( I) , DYRCI), LINE

A CLCV( I ) , WIND( I

)

RETURN

HHUM(I), LHUM(I), THRS(I),

I 1 ,/// ,49X, 'MONTHLY SUMMARY
/,61X,

100 FORMATI'l • ,2A4,A2,I4,108X, 'PAGE
AF METEORULUGICDA

T

a • ,/

,

55X ,
• BYU PARASITOLOGYSTATION

B'PPOVO, UTAH«,//,60X,2A4,A2,I4,/)
101 F0RMAT(lX,A2,3X,A4,5(2X,A4,A2),6X,fl4,A2,2(3X,Al),4X,A4,A2,3X,Al

A 3X,2I5,I8,Fll.I,I7, 18)
102 F0RMAT<1X,A2,3X,A4,5(2X,A4,A2),T88,2I5,I8,T117,I7,I8)

END

SUBROUTINE ALPHA (R,C,S)

CONVERTR SCALED BY S

(RETURNS BLANK CHARACT
INTO ALPHA CHARACTERSAND RETURN IN C.

EPS IF ZERO)

INTEGER M(30l) /

7' ,

16« ,

25',
34" ,

43« ,

52* ,

61',
70' ,

79* ,

INT

97* ,

106« ,

115* ,

124' ,

133',
142* ,

GER N3
158' ,

167',
176' ,

185' ,

194* ,

203',
212',
221',
230' ,

239' ,

248' ,

257' ,

266' ,

EQUIVALENCE

17«
26*
35'
44*
53*
62*
71'

89« ,

98* ,

107* ,

116',
125' ,

134" ,

143' ,

275) /

159" ,

168' ,

177',
186' ,

195' ,

204" ,

213* ,

222* ,

231',
240' ,

249" f

258' ,

267' ,

(NL( I

INTEGER N2( 11)

R = R * S

C{1) = BLANK

0'

9'

18'

27'
36'

45'
54"

63'
72'

81
90'

99"
108'

117'

126'
135'
144'
151
160'
169'

178'
187"
196'
205'
214"
223'
2 32'

241
250"
259"
268"

2) ,n:
.0"
.9'/,
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0008
OC09
0010
0011
0012
0013
0014
0015
0016

C(2) = BLANK
P 1 = R • 0.05
1 1 = Rl
12 = (Rl - ID 10
IF( I l.EQ.O. AND.I2.EQ.0J RETURN
C( U = Nl( lUl)
C(2) = N2( I2*l)
RETURN
END

0001

0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025

SUBROUTINE CALC (X,N)

CALC PROCESSESREAL DATA IN X AND RETURNS SUMS IN ROW 32,
MEANS IN ROW 33, MINIMUMS IN ROW 34, AND MAXIMUMS IN ROW 35.

REAL X(34,NI, 5(35)
REAL BLANK/* •/

LOGICAL ZERO
COMMONNOAYS
DO 10 J=l,N
X(32,J» = 0.0
X(33,J) = -100.0
X(34,J) = 1000.0
DO 10 I=1,NDAYS
IF(MOD( J,3).NE.O) GO TO 9

X( I, J) = (X(I ,J-2)
X(32,J) = X(32,J)
GO TO 10

9 X<32, J) = X(32,J) X( I, J)
IF(X(33,J).LT.X( I,J) ) X{33,J) = X(I,J)
IF(X(34,J).GT.X( I,J) ) X(34,J) = X(I,J)

10 CCNTINUE
DO 11 J=1,N
X(32,J) = X(32,J) / NDAYS
IF(MOD(J,3».NE.0» GO TO 11
X(33,J) = BLANK
X(34,J» = BLANK

11 CONTINUE
RETURN

X(I,J-1) ) / 2.0
X( I,J)

0026

0027
0028
0C29
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042

ENTRY SUMR (S)

PROCESSREAL DATA IN ARRAY S AND RETURN SUM IN S(32)
S(33), MINIMUM IN S(34), AND MAXIMUM IN S(35).

ZERO = .FALSE.
1 S(32» = 0.0

S(33) = 0.0
S(34) = -1000.0
S(35) = 1000.0
N =

DO 2 I=1,NDAYS
IF(ZER0.AND.S(1) .LT. 0.001) GOTO 2

N = N I

S(32l = S(32) S(

n

IF(S«34I.LT.S( n » S(34) = S(I)
IF(S(35).GT.S( I) ) S(35) = S( II

2 CCNTINUE
IF(N.EO.O) RETURN
S(33) = Sf32) / N

RETURN

0043
0044
0045
0046

ENTRY SUMZ (SI
ZERO >= .TRUE.
GOTO 1

END

SUBKJUTINE SUMI (lY)

PROCESS INTEGER DATA IN ARRAY lY AND RETURN SUM IN IY{32»,
ME4N IN IY(33), MINIMUM IN IY(34I, AND MAXIMUM IN IY(35).

INTEGER IY(35), PLUS/'*'/
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CCMMONNDAYS
IY(32» =

IY( 3^) =

IY(35) = 1000
DO 13 I=l,NOAYS
I Y(32) = I Y(32» IY(I )

IF(IY(34» .LT. IY( I ) ) IY{34)
IF( I Y(35).GT. IY( ! ) ) IY{35)

13 COMiNue
I Y( 33) = IY(32) • / NDAYS
RFTURN

ENTRY SUMC (lY)

lYtl)
IY(I )

PROCESSCHARACTERDATA IN ARRAY lY AND RETURN THE NUMBEROF
IN IY(32).

IY( 32) =

DO I't 1 = 1, NDAYS
IF(IY( D.EC.PLUS) IY(32) = IY(32) 1

l^ CCNTINUE
RFTURN
FND

WEATHERDATA ANALYSIS, PART II

PROGRAMMEDBY PAUL RCSS ROPER
EYRING RESEARCH INSTITUTE, 197^

Hc*t*^f****j^i^****^t^^*t^t^f7t:^^it:tti¥** ********* ***********************

DECK FORMAT

I. CONTROL CARD

2. DATA HEADER

COMMON/PLOTO
/PLOTl
/PL0T2
/PL0T3
/PL0T4
/PL0T5
/PL0T6
/PLOT?
/PL0T8
/PLQT9
/PLOTIO/
/PLOTll/
/PL0T12/
/PL0T13/

COMMON/LABELS/

CCNTROL CAPO
DATA HEADER
DATA

(ON TAPE
(ON TAPE

IF DESIRED)
IF DESIRED)

COLUMNS DESCRIPTION
1-A YEAR
5-8 DESIRED GRAPH BY NUMBER
9-12 ... 13 GRAPHS POSSIBLE

1-4 YEAR OF DATA
5-e NUMBFP OF DAYS IN YEAR
9-12 LAST WIND READING OF PREVIOUS YEAR

SEE PUBLICATION FOR CARD COLUMNSAND DATA
DESCRIPTION.

XPLT(
RAIN(
SNOW(
YHHD(
HUMO(
EVAP(
WIND(
YMAXC
YH5C(
YHAK
YHSS(
YHA2(
YHBG(
YHA3(
AXl(3
BX(4)
RC1(7
RC3(l
RC5(1
RC7(l

366)
366)
366)
366)
366)
366)
366)
366)
366)
366)
366)
366)
366)
366)
7),

),

!)•

l)t

2),

ITAPE
XIRR(366), YIRR(366), YNIR(366)

, YMIN(366)
, YL5C(366)
, YLA 1(366)
, YLSS(366)
, YLA2(366)
, YLBG(366)
, YLA3(366)
AYl(37), AX2(73)

ZH5C(366) , ZL5C(366)

ZHSS(366) , ZLSS(366)

ZHBG(366) , ZLBG(366)

AY2(73)
BY(4), XL(4), YL(4),
LCl(7), RC2( 13), LC2( 13)
LC3( ID , RC4(13) , LC4( 13),

LC5(18), RC6(8), LC6( 16)
Lr7(24)

CREATE A DEGREE SYMBOL
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0003
0004
0005
0006
0007
0008

0009
0010
0011

0013
0014
0015
0016
0017
0018

0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029

0030
0031
0032
0033
0034
0035
0036
0037

1 J38
n39
0040
J HI
D JA2

•)043

0C44
0045
0046
0047
0048

DIMENSION DEG(3)f 0(3), NGRAPH(14)
DATA DEG /Z05061727,
DATA /ZC1061737,
CALL SYMBL5 (J, 9, DEG)
CALL SYMBL5 (K,9,0)
REWIND ITAPE

READ CONTROLCARD

100 PFA0(5,200,EN0=999) NYEAR, N

200 FORMAT(1514)
NUM =

READ ONE YEAR'S DATA

CALL READC ( NYEAP , NCAYS

)

CONTROLLCOP

300 NUM = NUM 1

M = NGRAPH(NUM)
GO TO (1,2,3,4,5,6,7,8,9,10,11,12,13)
GO TO 100

999 CALL PLOT (12.0,0.0,-3)
STOP

Z36352414, ZC506I727/, J /Z9l/
Z46413010, Z01061737/, K /ZD6/

C****:****!^* ******* PLOT I ********«*********»»*****»********** *******
PRECIPITATION AND SCIL MOISTURE

( 3. 0,RC I, 4, 0.5, 7, I, LCI, 4, 0.5, 7, I)

(RAIN,NCAYS,3.00, 3.0, 0.0, 2)

CALL SYMBL4 ( -0. 24 , I .2 , 0. 07, 'M I LL I METERS • , 90. J , II

)

CALL SYMBL4 ( 0. 2 , 2. 8 ,0. 1
,

• PREC I PI T ATI ON• , . 0, 13

)

CALL SYMBL4 ( I .39 , 2 . 8, 0. 07 ,
• AND• , 0. 0, 3

)

CALL SYMBL4 ( I .64 , 2 . 8, 0. 1
,

• SCIL MOI ST URE• ,0.0 , 13

)

(NYEAR ,0.2,2.65)
( XPLT,RAIN,NOAYS)
(8.21, 1.3,0.0 7,' INCHES ',90. 0,6)

CALL AXES
CALL SCALE

CALL DATE
CALL BAR
CALL SYMBL4
CALL MOIST
GO TO 303

C

C

C********»********PLOT 2*****************"******************************
SNOWCOVER

(3.0,RC2,4,0.2 5,13, 1,LC2,4,0.25,13,1)
(SNOW,N0AYS,3.00, 12.0, 0.0, 3)

CALL SYMBL4 ( -0 . 2 7 , I .2 , 0. 7 ,
• MI LL I METE RS' , 90. 0, 1 1

)

CALL SYMBL4 ( 0.2 , 2 . 8 ,0 . 1
,

' SNOWCOVER' ,0.0 , 10)
(NYFAR ,0.2,2.65)
(XPLT,SNCW,NDAYS)

CALL SYMBL4 ( 8. 2 3, 1 .3, 0. 07 ,
• INCHE S' ,90.0 , 6)

2 CALL AXES
CALL SCALE

CALL DATE
CALL BAR

GO TO 300
C

C

C**********>
C

c

c

c*****PI^OT 3***********************************************
RELATIVE HUMIDITY IN WEATHERSHELTER

3 C ML
CALL
C'^LL

AXES ( 3.0, Rr 3,^,0.25, II, I, LC 3,4,0.25. I 1 , I )

SCALE ( YHHL ,NCAYS,2.49, ICO.O, 0.0, 't

)

SCALE ( YLHr,NCAYS,2.49, loo.o, 0.0, 5)

CALL SY^BL4 { -0 . -^ 5 , I . 1 , 0. 7 , ' PE PC (" N T • , 90. , 7)

CALL SY'^PLA ( 1.2 , ^.8 ,T. I, 'PhLAT! VE HUMIDITY IN WEATHERSHELTER
\ 0.0,3b)
CALL DATE ( fJYF /iP , .2 , 2 . 65 (

C^LL LEGtrjD ( 1,7. J, ^.6)
CALL LINES ( XPL T , YHHD,ND AYS , . QI , 2

)

CALL OASH ( XPLT , YLHD .KCAYS, J. ri)

CALL SYMRL4 ( . 2 5 , I . 1 ,
''

. ) 7 , ' PF P CF^J T • , 9 ) . J , 7 )

GG TO 300



ANDERSEN,ROPER: METEOROLOGICDATA 223

C 04TI Y nURATION OF RbLATIVF HUMIDITY
C
r

^ CALL AXES < 3.0,PC^,4,0.21, 13, l.LC^, -^,0.21, 13, 1)

CALL SCALE < HUMO, NDAYS , 2 . ^*9 , 2^.3, 0.3, 6)

CALL SYM8L4 ( -0 . 2 2 , I . 5 , 0. 7 ,
• HCURS

• , 9 0. 3 , 5 J

CALL SYM8L4 ( . 2 , 2 . 8 , 0. I
,

' D A JL Y OHRATlnN OF RELATIVE HUMIDITY AT 9

A8-100(', ).1,^0)
CALL DATE ( NYFAR , C.2 , 2. 6 5

)

CALL BAR ( XPLT,HUMO,NOAYS)
CALL SYMBL4 ( 8 . 23 , 1 . 5, . 7 ,

' HOURS' , 9 ) .0 , 5

)

GO TO 300
C

C

C«*«*«* ««:(<** *«***PLCT 5«*****»** «•****«**« ***«*:**«****«*»***«*
C POTENTIAL EVAPCRATICN

5 CALL AXES ( 3.0,RC5,4,0.28, 11, l,LC5, 5,0.3b,l8,2)
CALL SCALE ( E VAP , MCAYS , 3 . ) , 21. T, ^.0, 7)

CALL SYMBL4 ( - J. 2 3 , I -2 , 0.0 7 , • M I LL I MFTFRS • ,90. , 1 I

)

CALL SYMBLA ( . 2 , 2. 8 ,0. I, ' POTENTI AL E V APORATI ON' , 0. 0, 2 I

)

CALL DATE (NYEAR,0.2,2.6t))
C\LL SYMBL4 ( 2 .0 , . 5 ,0. C7 ,

• ST ARTED • , D . T ,7 )

J = NDAYS - 244
CALL LINES ( XPLT ( J ) ,E VAP ( J ) , 184, : . 01 , 2 J

CALL SYMBL4 ( 7.0 , 0. 5 ,0 . C7 ,
• STOPPED• ,0.0 , 7 )

CALL SYMBL4 ( 8 . 30 , I . 3, 0.07 ,
' I NCHFS

• ,90. , 6

)

GO TO 3J0
C

r

f «***«***** j(* + **PLOT 6***************** *"****«"*********«• i"* ****
C TOTAL WIND I METFR ABOVE GROUND
C

C

6 CALL AXES ( 3.0,RC6,4,0.42,e, I ,Lr6,5,0.42, 16,2)
CALL SCALE ( W I ND ,NDAY S ,2. 94 , 1 7 5. , 0.0, 8)

CALL SYMBL4 (-0. 29, 1 .2 , 0. 07, 'KI LOMETERS • , 90 .0 , 10

)

CALL SYMBL4 ( 0. 2 , 2. 8 ,0. 1 , • TOTAL WIND 1 METER ABOVE GROUND', 0. T , 3 1

)

CALL DATE ( NYEAR , .2 , 2. 65

)

CALL LINES ( XPLT , W I ND , NDA YS ,0.0 1 , 2

)

CALL SYMBL4 ( 8 . 3, 1 . 4 , 0- 07 ,
• M I L E S

' , 90. , 5)

GO TO 3)0

C

C

C **«*****<.****«? LOT 7*** ********************************* *«***»***
C TEMPERAT'JRE IN WEATHER SHELTER
C

C

7 CALL AXES ( 4. , R C 7 ( I ) ,4, 0. 5, 9 , I , Lf 7 ( I) , 5 , 0. 5 , 1 3 , 2

)

CALL SCALE ( YMAX, NCAYS ,4. 00 , 122 . , -22 . 0, 9)
CALL SCALE ( YMIN , NCAY S ,4. 00 , 122 . , -22 . , I )

CALL SYMBL4 ( -0. 25 , 1 .2 , ). 07 , • TE r'PE R ATURE ( JC ) • , 90 .0, 16 )

CALL SYMBL4 ( 0. 2 , 3. 7, 0. 1
,

• TEMPER ATURE IN WEATHERSHELTER • , 3 . 0, 301
CALL DATE ( NYEAR , .2 , 3. 55)
CALL LEGEND (1,7.0,3.7)
CALL ZERO (1.5) •

CALL SYMBL4 { 8 . 32 , I .2 , 0. 07 ,
• TE MPERA TURE ( JF ) • , 90 . , 16

)

CALL LINES ( XPL T , YMAX , NOAYS , 0. 01 , 2

)

CALL DASH (XPLT, YMIN,NDAYS, 0.02)
GO TO 3J0

C

C(-***** PLOT 8 ************************************ ********
C COMPARISONOF MAX AND MIN TEMP 5 CM UNDER 10 CM GRASS
C

C

8 CALL AXES ( 3.0, RC7(3) ,4, 0.6, 6,1, LC7(5) ,5,0.6,12,2)
CALL SCALE ( YH5C, NDAY S , 3. 00, 40.0,-10.0,11)
CALL SCALE ( YL5r , NCAYS , 3 . 00, 40.0,-10.0,12)
CALL SCALE ( ZH5C , NCAY S . 3. 00, 4 1.0,-10.0,13)
CALL SCALE (ZL5C,NDAYS,3.00, 40.0,-10.3,14)
CALL SYMBL4 ( -0. 25 , 1 . , 0. 07, • T E MPERATURE ( JC) ' , 90. 0, 1 6)

CALL SYMBL4 ( . 2 , 2 . 8 ,0 . 1
,

' COMPARI SON OF MAXIMUMAND MINIMUM TEMPER
AATURES', 0.0,46)
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0096

0C97
0C98
0099

100
Old
0102
0103
0104

10 5

0106
0107
0108
0109
oin

Olll

0112

0113
0114
0115
0116
0117
0118
0119

CALL SYMRL4 ( .2 , 2. 7 ,0. 07 ,
• 5 CM DEEP IN SOIL UNDER 10 CM GRASS GOV

AER't 0.0f41)
CALL SYMBL4 (0 .2 , 2 . 6 , 0. 07 ,

' ON IRRIGATED AND NON- IRR IGATE PLOTS',
A 0-0,36)

CALL DATE ( NYEAR , .2 , 2. 45

»

CALL LEGEND (2,6.75,2.8)
CALL ZERO (0.6)
CALL SYMBL4 ( 8. 32 , 1 . 0, 0. 07 ,

' TE MPERATURE ( JF )
• , 90 . 0, 16

)

CALL LINES ( XPL T , YH5C , NDAYS , 0. 01 , 3

»

CALL LINE (XPLT, YL5C,N0AYS,n
CALL DASH (XPLT, ZH5C ,NDAYS, 0.04)
CALL DASH ( XPLT , Z L5C , NOAYS, T . 02

)

GO TO 300
C

C

C

c

COMPARISCNOF MEANS 5 CM UNDER 10 CM GRASS

9 CALL AXES ( 3.0 , RC7 ( 3 ) ,4 , 0. 6 , 6 , I , LC7 ( 5 ) , 5 , 0. 6 , 1 2 ,2

)

CALL SCALE ( YHA I , NCAYS , 3. 00, 40.0,-10.0,15)
CALL SCALE ( YL A I , NCAY S , 3 . 00, 40.^,-10.0,16)
CALL SYMBL4 ( -0. 2 5 , 1 .0 , 0. 7 , « TEMPER AT URE ( JO • , 90 . 0, 16 )

CALL SYMBL4 ( 0. 2 , 2. 8 ,0 . I
,

• CCMPAR J SON OF DAILY MEAN TEMPERATURES"

A

CALL
AER',

CALL
A

CALL
CALL
CALL
CALL
CALL
CALL

SYMBL4

SYMBL4

DATE
LEGEND
ZERO
LINES
DASH
SYMBL4

0.0,37)
(0.2,2.7,0.07, '5 CM DEEP IN SOIL UNDER 10 CM GRASS COV
0.0,41)

(0.2,2.6,0.07, 'ON IRRIGATED AND NON- I PR IGATE PLOTS',
0.0,36)

(NYEAR ,0.2,2.45)
(3,6.5,2.8)
(0.6)
( XPLT, YHA1 , NOAYS, 0.01, 2)

( XPLT.YLAl ,NDAYS,0.02)
(8-32, 1.0,0.07, 'TEMPERATURE ( JF )

• , 90 . , 16

)

GO TO 300

.«««**«******»PLGX 10***»**** ****«=• *****•* ******>
COMPARISONOF MAX AND MIN TEMP AT SOIL SURFACE

0120
0121
0122
0123
0124
0125
0126

0127

0128

0129
0130
0131
0132
0133
0134
0135
0136
0137

138
0139
0140
0141
0142

")143

10 CALL
CALL
CALL
CALL
CALL
C«LL
CALL

AATUR
CALL

A* .

AXES
SCALE
SCALE
SCALE
SCALE
SYMRL4
SYM6L4

ES' ,

SYMBL4

CALL SYMBL4

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
GO T

DATE
LEGEND
ZERO
SYMBL4
LINES
LINE
CASH
DASH

3 )0

(3.5,RC7(3),4,C.5,8,l,LC7(5),5,0.5,16,2)
(YHSS,N0AYS,3.50, 60.0,-10.0,17)
(YLSS,NCAYS,3.50, 60.0,-10.0, 18)
( ZHSS,NDAYS,3.50, 60.0,-10.0,19)
(ZLSS,NCAYS,3.50. 60.0,-10.0,20)
(-0.25, I. 3, J. 7, 'TEMPERATURE (JC)',9J.0,16)
(0.2, 3. 3,0. 1, 'COMPAR! SON OF MAXIMUM AND MINIMLIM T^

0.0,46)
(0.2,3.2,0.C7, 'AT SOIL SURFACE UNDER 13 CM GRASS C

0.0,39)
( T. 2, 3. 1,0. 07, 'ON IRRIGATED AND NON- I RR IGATE PLOT
0.0,36)

(NYEAR ,0.2,2.95)
(2,6. 75,3. 3)

(0.5)
(8. 32, I. 3, 0.0 7, 'TEMPERATURE (JF)' ,90.0, 16)
( XPLT ,YHSS,NDAYS,0.01,3)
(XPLT, YLSS .NDAYS, 1)

(XPLT.ZHSS ,NDAYS,0.04)
(XPLT, ZLSS,NDAYS, 0.02)

MPER

OVER

S' ,

i^:^*** A««*> '***PLOT 11* «********«**«****** ***«***:
COMPARISONOF MEANS AT SOIL SURFACE

11 CALL AXES
CALL
CALL
CALL
CALL

(3.'>,RC7(3),4,C.5,7,l,LC7(5),5,0.5,l4,2)
( YHA?. NDAYS. 3. "10. 5 ') . n . - 1 '1. U ? 1 1

AXES (3.'>,RC7(3),4,C.5,7,l,LC7(5),5,0.5,l4,2)
SCALE ( YHA2,NDAYS,3.00, 50. n , - I '). . 2 1 )

SCALE (YLA2, NCAYS,3.00, 50.0,-10.0,22)
SYM6L4 (-0.25, 1.0,0.07, 'TEMPEPATUPt: ( JC ) ' ,90 . , 16 )

SYMRL4 ( 0.2,2.8 ,0. I, 'CCNPARISHN PF DAILY MEAN TEMPERATURE
0.0,37)

CALL SYMRL4 ( . 2 , 2 . 7 ,0 . 07 , ' AT SOIL SURFACE UNDER 10 C '^ GRASS',
0.0,33)
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01'*'^ CALL SYMBL4 (0 . 2 , 2. 6 , 0. 07 , • OM IRRIGATED AND NGN- I KR I GATFn PLOTS',
A ).l,3b)

0145 CALL DATb ( NYE6P , .2 , 2. 4 5

)

0146 CALL LEGEND (3,6.5,2.8)
0147 CALL ZERO <').5)

0148 CALL SYMBL4 ( 8 . 32 , I . 0, 0. 7 ,
• TE MPEPA TURE ( J F )

• , 90 , , 16

)

0149 CALL LINES ( XPL T , YHA2 , NDAYS , 0. 11 , 2 I

0150 CALL CASH ( XPLT , YL 42 , NCAY S , . 02

)

0151 GO TO 300
C

C

C **,«**«**»«* «*«««PLfjT I 2********'*^ ****************<'*********** **********
C CUMP/KISLN OF MAX AND MIN ON BARE GROUND
C

c

12 CALL AXES ( 5. , P C 7 ( 2 ) ,4 , . 5 , 1 1 , 1 , LC 7( 3) , 5 , . 5 , 22, 2)

CALL SCALE ( YHBG, N F. AY S , 5 . 00 , 8 ). , -2'^ . 0, 2 3 )

CALL SCALE < YLBG , NCAY S , 5 . 00, 80.0,-20.0,24)
CALL SCALE ( ZHRG, NCAYS , 5. 00, 80.0,-20.0,25)
CALL SCALE ( ZLBG,NCAYS,5.00, 8 1. ) , -2 0. 0, 26

)

CALL SYMBL4 ( -0 . 25 , 2.0 , 0. 7 ,
• TE MPb

P

ATURE ( JC )
• , 90 . , I 6

)

CALL SYMBL4 ( 0. 2 ,4 . 8 , 0. I
,

' C CMPAR I SON OF MAXIMUM AND MINIMUM TEMPER
\A TURFS', 0.0,46)
CALL SYMBL4 ( . 2 , 4 . 6 fc, 0. 08 , • AT SOIL SURFACE UN BARE GROUNDCN',

A 0.0,33)
CALL SYMBL4 ( . 2 ,4 . 52 , C. 8 , • 1 P P I GAT ED AND NON- I RR I GATED PLOTS',

A 0.0,33)
r&LL DATE {NYFAR,0.2,4.37)
CALL LEGEND (2,6.75,4.8)
CALL ZERO (l.O)
CALL SYMBL4 ( 8 .32 , 2 . 0, 0. 07 ,

' TE MPERATURE ( JF ) • , 90 . D , 16

)

CALL LINES ( XPLT , YHBG,NDAYS, 0. 01 , 3

)

CALL LINE ( XPLT, YLBG, NOAYS, 1)

CALL DASH ( X PL T

,

ZHBG, NDAYS, 0. 04)
CALL DASH ( XPLT, ZLBG, NOAYS, 0.02)
GO TO 3 JO

r

c

C * 4 »* »*****+PLOT 13**«*4**«******** ************ «*******
r COMPARISONOF MEANS OF BARE GROUND
C

c

13 CALL AXES ( 3. , R C 7( 3 ) , 4 , . 5 , 7 , I , LC7 ( 5 ) , 5 , 0. 5 , I 4 , 2

)

CALL SCALE ( YHA3 , NCAY S , 3. 00, 50.0,-10.0,27)
CALL SCALE ( YL A 3 , NCAY S , 3. 00, 50.0,-10.0,28)
CALL SYMBL4 ( -0. 25 , I .0 , 0. 7, ' TE MPER ATURE ( JC )

• ,90 .0 , I 6

)

CALL SYMBL4 ( . 2 , 2 . 8 ,0 . I
,

' C CMPARISON OF DAILY MEAN TEMPERATURES',
A 0.0,37)

CALL SYMBL4 ( 0. 2 , 2. 7 , 0. 07 ,
• ON BARE GROUNDCN I RR IGATED' , .0 , 2 7

)

CALL SYMBL4 ( 0. 2 , 2. 6 ,0. 07 ,
' AND NON- I RR I GATED PLOTS

' ,0. , 2 3

)

CALL DATE ( NYEAR , .2 , 2. 45

)

CALL LEGEND (3,6.5,2.8)
CALL ZERO (0.5)
CALL SYMBL'
CALL LINES ( XPL T , YHA3 , NOAYS , 0. 01 , 2

)
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0003

0004
0005

0006
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0012
0013
0014
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COMMON/LABELS/ AXl(37), AYI(37)

DATA RC2.LC2

DATA RC3,LC3

DATA RC'«,LC4

DATA RC5,LC5

DATA RC6,LC6

DATA PC7,LC7

DATA BX.BY
DATA XL.YL
DATA AXl.AYl

DATA AX2

DATA AY2

BY(4) ,

Lri(7)

TAPE UNIT NUMBER
DATA ITAPE
DATA RCl.LCl

BX(4I ,

RCl(7)
RC3(ll), LC3(ll)
RC5{ll), LC5(18)
PC7(12), LC7(24)

/5/

AX2(73)t AY2(73),
XL(4), YL(4),
RC2(13) , LC2( 13)

,

RC4( 13) , LC4( 13)

,

RC6(8), LC6(16),

/• •,
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0005
0006
3007
0008
0009
0010
0011
0012
0013
0C14
3015

0016
0C17
0018

0019
0C20
0021
0022
0023
0024
3025
0026
0027
3028
0029
0J33
0031

0032
0033
0034
0035
0036
0037

!F<NCOUNT.NE.l) GO TO 10
CALL PLOTS (12.0,0.0,-3)
CfiLL PLOT (2.0,1.0,-3)
GO TO 11

n CALL PLOT (0.0,6.5,-3)
11 CALL PLTMRK (-2.0,0^0)

NCCJNT = NCOUNT+ 1

IF(;^CCUNT.EC.5) NCOONT = I

PY(2> = HT
BY(3) = HT
CALL SYMBL*, (3.0,0.03,0.07,' JANUARY

APRIL MAY JUNE JULY
BT08ER NOVEMBER DECEMBER• ,0. 0, 1 3 1

)

CALL LINE ( AX1,AYI,37, 1)

CALL PLOT (0.0,0-27,-3)
CALL SYMBL4 ( 0- ,-0. 1 1 , 0. 7 ,

• 1 15 1

A 15 I 15 1 15 1 15 1

B 15 I 15 1 15", 3. 0,123)
CALL LINE ( AX2,AY2,73, 1

)

CALL LINE (BX,BY,4,1)
OYY = -0.03
DO 12 I=1,N2,M2
CALL SYMBLA ( 7.9 ,DYY ,0. 07 , Y 1 I ) , 0.0 , NYC

»

OYY = OYY DY
12 CONTINUE

DXX = -0.03
DO 13 I=l,Nl,Ml
CALL SYMBL4 ( -0 . 22 , DXX , 0. 07 , X ( I) , . , NXC

)

OXX = DXX * DX
13 CONTINUE

GU TO 14

DRAW ZERO LINE AT HEIGHT HT.

ENTRY ZERO (HT)
BY(2) = HT
BY(3) = HT
CALL LINE (BX( 2) ,RY(2) ,2,1)

14 RETURN
END

FEBRUARY
AUGUST

MARCH A

SEPTEMBER OC

SUBROUTINE DASH (X.Y.N.S)



228

0026
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0027
0028
0029
0030
0031
0032
0033

J035
0036
0037
0038
C039
DOAO
0041
0042

343
0044
0045

SUBROUTINE LINES WILL MAKE THE LINE DARKER AND WIDER BY DRAWING
N NUMBER OF LINES

X = X ARRAY
Y = Y ARRAY
N = NUMBER OF POINTS
D = DISTANCE BETWEENLINES
M = NUMBER OF LINES

ENTRY LINES (X,Y,N,0,M)
DY =0.0
DO 40 1=1,

M

CALL LINE (X.Y.N.I)
CALL PLOT (0.0,0,-3)
OY = OY - D

40 CONTINUE
CALL PLOT (0.0,DY,-3)
GO TO 99
ENTRY BAR (X,Y,N)
SS = 0.0
CALL PLOT (X(1),SS,3)
DO 50 1=2,

N

CALL PLOT (X( I-l),Y( I) ,1)
CALL PLOT (X( I », Y( I ) ,1)

5J CONTINUE
CALL PLOT (X(NI),SS,I)

99 RETURN
END

0001 SUBROUTINF DATE (NYR.X.Y)

GRAPH DATE SPECIFIED BY NYR AT POINT (X,Y)

0002
0003
0004
0005
0006
3007
J008
0C09
oon
0311
0012
0013
0014

0016
>3017

0018
0319
JJ2T
0021

322
0023
0024
3026
J 326
0027
0028

CALL SYMBL4 ( X , Y , 0. C 7 ,
' PRCVD , UT AH ,

• , 0. , 12

)

N = NYR-1969
GOTO (1,2,3,4,5), N

1 CALL SYMBL4 ( X+0. 7 6, Y, 0. 07 ,
' 1970 • , 0. ,4)

RETURN
2 CALL SYMeL4 ( X •O . 7 8 , Y , C. C 7 , • 1 9 7 1 • , 0. , 4 )

RETURN
3 CALL SYMBL4 ( X+0. 78 , Y, 0. 7 ,

• 1972 • , 0. ,4)

RFTUPN
4 CALL SYMBL4 ( X + J . 78 , Y , 3. 7 ,

• 1 973 ' , . D , 4)

RETURN
5 CALL SYMBL4 ( X* 3 . 7 8 , Y , 0. 7 , ' I 9 74 ' , . ">

, 4 )

RETURN

ENTRY LEGEND (N,X,Y)

GRAPHS ONE OF FH'JR LEGENDS SPECIFIED BY N AT POINT (X.YI

G3TQ ( 10, 1 I, 12, 13) ,N

10 CALL SYMPL4 ( X , Y , . 07, ' f- A X I MUM• , . , 7 )

CALL SYMBL4 ( X , Y-0. 1 , 0. 07 , • M I N I MU^' • , n . 3 , 7 )

RETURN
11 CALL SY'^eL4 ( X , Y ,0 . 7 , • MAx NCN- I RR •

, . , 1 1

)

CALL SYMBL4 ( X , Y-0. 1 , 0. 07 ,
• M IN NON- I RP • ,0 . , 1 I )

CALL SYMBL4 ( X , Y-0 . 2 2, 0. 07 ,
• f A X I PR I GATED • , 0. , 1 3 )

CALL SYMBL4 ( X , Y-0. 32, 0.0 7 ,
' M I N I PR I GATED' , 0. 0, 13 )

RETURN
12 CALL SYMBL4 ( X , Y ,0 . 3 7, • MEAN NOr'- I RR IG A TED • , 0. , 1 8 )

CALL SYMBL4 ( X , Y-0. 1 ,0 . 37 , • Mf AN I RP IG ATED* , J. 3 , L 4 )

13 RETURN
END

0001 SUBROUTINE SCALE ( X , N, S , YMAX , YMI N , I D)

S'"ALE DATE IN A^KAY X DIMENSICNFO BY N AND RETURN SCALEO OMA IN
X. S IS THE MAXIMUMHEIGHT OF SCALED DATA, YMAX HAS MAXIVUM
ALLOWEDDATA AND YMN THE KIMMUM. SHOULD DATA EXC>=FD THESE
BOUNDS, THE ID NUMBER WILL BE PRINTED ALONG WITH THE DATA.
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O0T2 DIMENSION X < f'

)

0003 SS = S / ( YMAX-YMNJ
TJ34 on 10 1=1,

N

00^5 IF(X( I ) .LT.VMINJ WRITE(6,l-jn ID, X(I), YMIN
0006 IF(X( n.GT.YMAX) VIRITE(&,100) ID, X(T), YMAX
0007 X( I ) = SS » ( X( I) - YMIN)
0CC8 10 CCNTINUE
3:39 RFTURN
0010 no FORMAT!' CALL • , 1 2 . 5 X , F I 0. 2 , • EXCFEOED '.Fg.D
0011 lOI FORMAT(« CALL • , I 2 , 5 X, F 10 . 2 ,

• WAS BELCW '.FQ.l)
3312 END

OCjI SJ'ShLuTI.^L .M-AuC ( I Y£A^ ,i\CAYS)
C

r, KcAu Ifi'z Y£Ak'b uiTA SPECIFIEU BY lYEAR. THE FIRST CARD IS i CATA
C HEAL.Lr, LUi\,TA INI M:, THE Y£AK, NUMBER OF DAYS IN YEAR AND LAST
C kECukDEG WlNb VALUE CE PRtVlCUS Yi^AR. RETURim NJMOlR UF DAYS IN
C NOAYS.
C

CrC2 CLM^.-JN /PLCK / XPLTOto), ITAPt
A /P^GTl / TPRE(3oo), XlRROfab), YlRRCjOb), YNIP(36d)
P /PLCT2 / Si\CV(366)
C /PLLT3 / Hho^(3cfc), LHUN(3o6)
D /PLCT4 / THPS<'3o6)
E /PLLT5 / PEVP(j.6fcJ
F /PLCTo / wINC(j)o6)
G /PLCT7 / YMAX(366), YMlN(3b6)
H /PLJTo / YH5C(JC6), YL5C(j6t), LhbCiibti, ^LbC(36b)
I /PLUT9 / YHAl(366), YLA1(366)
J /PLCTIO/ YpSS(366), YLSS(366), ZHSS136o), ZLSS(36o)
K /PLuTU/ YHi2(:>ob), YLA^(366)
L /PLJTi2/ YhfcG(366), YLBG(366), ZhBG(36o), ZLB3(366)
M /PLOUi/ YHA3<366), YLA3(366)

0C03 CGMHCN/LABELS/ DUNY(22b), XL(A), YL(4J
CCO^ REAL CbUl) /• ', • -', • 10-', • -', • 2 3-', ' -',

A ' 30-' , • -', • ^0-', • -• , ' 50 •/

Jjyj REAL FHUM, LhLf'', Mk Vv , MC V. , IRnW, IROW ,OLDw
OCCo AVE(X,Y) = (X+YJ/^.C

C

->j7 1 PEAu( ITaPl ,2J J,LND=?9>7 ) I YF , NDAYS , CLUV^

Ci-Oe 200 F3RKATi21A,F^.O)
::39 ifciyeak.ew.iyr) gu to 3

OCIO 00 ^ I=l,NCAYS
DCll 2 KcAOd TAPE ,200, END= SS9)
CC12 Gu TO 1

C

C

0C13 3 DO ^ I=i,NoAYS
3314 REAC( ITAPc ,201 ,c,mD=';99) RAIN, SNOkJ, SNCVCI), IK^«, IRDW, NlViU,

A NIDU, HHUK(I), LHUM(I), THRS(I), PtVP(I),
B LLCV, UINC(I), YMAX(I), YMINCH,
C YH5C(!), YL5C(I), YHSS(I), YLSS(I), YHBGd),
D YLBG(I), ZH5C(I), ZL5C(I), ZHSS(I), ZLSS(I),
E ZhBG(I), ZLBGd)

) n-J 2 31 FQRNAT(bX,F3.2,4F3. 1,2X,2F3.1,1X,2F3.C,F2.0,F3.1,F2.0,F3.0,/,
A 5X,^F3.0,bX, 12Fi.O)

CClo XPLT(I) = I

.:317 TPRE(n = RAIN •»• SNLVs*C.l
0C13 YIRR(I)=-i.J
0319 YMR<I ) = -1.0
0C20 IFINI wW.NE . J.O J YNIR(I) = < N IWW-N I DW) * IJO . j/NIJW
C021 IFdRww.NE.O.O) YIRR(I) = d RWW-I RDW) * I JO. J/IRCW
::22 lF(uLJW.GT.ksINOd ) ) CLClv = OLDW - ICOO.O
0C23 HOLD = WIND(I)
0C24 wIND(I) = (wINi.( n-CLDW) * l.6093«-0.05
3025 DLOW = HOLD
0026 YHAKIJ = AVE( YHijC< I ),YLbCd))
3327 YLAKIJ = A VE ( ZH5C ( I ) , ZL5C ( I ) >

^C2d YHi2d) = iVt ( YHSS( I), YLSSI n )

^C^9 YLi^«I) = AVE(ZHoS( n.ZLSSd) J

3)jJ YhAj)(I) = AVt< Yhoo( I ), YL'3Gd ) I

CC31 YlAjJI) = AVE< ZHB.:,( I ),ZL&G( n )
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